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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Ienbto ocBoeHUs AUCHUILINHBI «IHQOpMaTHKa U OCHOBBI IPOrPaMMHUPOBAHUS» SIBIISETCS
nojy4yeHue 0a30BOW MOATOTOBKU B 00jacTh MHAOOPMATHKH W MH(OPMAIIMOHHBIX TEXHOJOTHIA,
HaBBIKOB 110 IPUMEHEHHI0O OBM B IporpaMMUPOBAHMM Ul PEILEHUS IPUKIAJHBIX 3a7ad,
JOCTATOYHBIX JUISI HOCJIEAYIOIEH CaMOCTOATENbHON paboThl CO CIENHUATIbHOM JIUTEpaTypol U
W3YYEHHUS CHEUUAIBHBIX JUCLIUILINH.

3azayl OCBOEHHUS JHUCLUIUIMHBI COCTOSAT B IOJYYEHUU 3HAHWM, COCTABIISIIOIIMX OCHOBY

HAy4YHBIX MpEJCTaBICHU 00 uHpopMaIuH,

nH(OPMALIMOHHBIX  MpOIleccax,

CHCTEMaAX,

TCXHOJIOTHUAX U MOACIIAX HpHOGpeTeHI/II/I MMPAKTUYCCKUX HABBIKOB pa6OTLI C pa3JIMYHbIMU BUAAMHU

uHbOpMallMd C TIOMOIIbIO KOMIIBIOTEpAa U  JIPYTUX CPEICTB HMH(POPMAIMOHHBIX U
KOMMYHUKaIMOHHBbIX  TexHosnoruit  (UKT); pa3BuTum  mo3HaBaTeNbHBIX  HHTEPECOB,
UHTEJJICKTYaJbHBIX U TBOpUecKuX crnocoOHoctel  cpeactBamu  UWKT;  Bocnutanuum

OTBETCTBEHHOTO OTHOIICHHS K HWHPOPMAIMK C y4ETOM TMPABOBBIX M ITHUUYECKUX ACTICKTOB €€
pacnpocTpaHeHHs; U30UpPATEIbHOrO0 OTHOLIEHUS K IMOJIyYeHHOM HHQOpMAaIK; BBIPAOOTKE

HaBBIKOB

IMPUMCHCHU A

CpEnCTB

HUKT B

MMOBCEAHEBHON  JKHU3HU,

Ipu  BbIINOJIHCHHUUN

VH/IMBU/1yaJIbHBIX U KOJUIGKTHBHBIX IIPOCKTOB, B y4eOHOU EITEIbHOCTH, TajbHEHIIIEM OCBOCHHU
CIeUAIbHOCTEH, BOCTPEOOBAHHBIX HA PHIHKE TPY/a.

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISIFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 0O0pa30BaTENbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUS TUCITUTUIMHBI (MOIYJIS)

PesynbTarel 00yueHus 0 JUCIUILTUHE

Konu Kox u
HazBanue hopMmyIrpoBKa
OIIOII BO, opmynmposka HHIUKaTOpa Koxn
COKpaliecHHOC KOMIICTCHIINHN JAOCTHIKCHUS pe3yiib q)OpMyHHpoBKa pe3yibTara
KOMITETEHIINN
TaTa
01.03.04 OIIK-4 : OIIK-4.1xk : P/1 3HaHue | 6a30BBIX ATOPUTMHUYECKUX
«[Ipuknagnas | Cocoben OcymecTBiser KOHCTPYKIMH, alrOPUTMHUYECKUX
MaTreMaTuka» | pa3pabaTbIBaTh | HOWCK, aHAIIN3, SI3BIKOB U CPeJl pa3pabOTKH A
(b-TIM) ANTOPUTMBI U otbop pelIeHus 3a1a49 B 00IacTu
KOMITBIOTEPHBIE | COBpPEMEHHBIX npodeccHOHAIBHOM NesITeIbHOCTH,
MPOTPaMMBI, MH()OPMaIMOHHBIX a TaKKe cocTaBa M CPeJCTB
MPUTOHBIE ISl | TEXHOJOTHH 1 peanuzanyy HHPOPMAITHOHHBIX
MPAaKTUYECKOTO | MPOrpaMMHBIX CHCTEM M TEXHOJIOTHI
IIPUMEHEHHUS CPEACTB IIPH P12 | YMeHue | npuMeHATh HA NPAKTUKE 3HAHUS B
pemeHnn 00J1aCTH aNTOPUTMHUBAIINH U
MIPUKIIATHBIX MIPOTpaMMUPOBaHUSL, pPabOTaTh C
3a7a4 B Pa3IUYHBIMY BUAAMHU HH(OpMAIH
COLIMaJIbHO- C IMMOMOIIBIK KOMIIBIOTEPA U APYTUX
9KOHOMHYECKOH 1 CpeAcTB HH(POPMAIMOHHBIX U
(huHAHCOBOH KOMMYHMKAIIMOHHBIX TEXHOJIOTHI
cepax P13 HaBbik | BnaseHus anropuTMU4ECKUMU
SI3BIKAMH U CpeiaMu pa3paboTKu
JUIsl peIlIeHns 3a/1a4d B 00J1acTH
podecCHOHAILHOM eI TeIbHOCTH
P14 3HaHME | TEOPETHYECKUX OCHOB B 00JIaCTH

nH(pOPMAMOHHBIX TEXHOJIOTUH 1
HaBBIKOB NpuMeHeHust OBM,
NPUHIUIIOB pa3paboTKu
ITOPUTMOB U MX MPOTPaMMHON
peanuzanuu, odiaacTen
MIPUMEHEHNS PA3TNYHBIX TUIIOB
JTAHHBIX ¥ aJJTOPUTMOB




VK-1: VK-1.48B: PJ16 HaBeik | BrameHMs OCHOBHBIMH METOLAMU
Criocoben Bri6bupaer paboThI Ha KOMIIBIOTEPE C
OCYILIECTBIISITH | METOIBI IIOMCKA HCTIONb30BaHUEM YHHUBEPCAIHHBIX
TIOWCK, HHPOPMALIIH IS MIPUKIIAHBIX TIPOTPaMM,
KPUTHYICCKIHA pemeHus pa3paboTKH aNTOPUTMOB PELICHHUS
aHaM3 " MTOCTaBIICHHBIX THUTIOBBIX 33/1a4, UCCIICAOBAHIS UX
CHHTE3 3ajaq CBOHCTB, CAMOCTOSITEIIEHOTO
UHpOpMALUY, penIeHust 3a71a4 ¢ IOMOIIBIO
MPUMEHSTh KOMITBIOTEPOB
CHCTEMHBIN VYK-1.58: PAS | Ymenue | pabGorarh ¢ pa3IMYHBIMU BUIAMHU
MOAXOJ IS Ocy1ecTBisieT HHPOPMALIUHU C TIOMOIIBIO
pelieHus aHaJlu3 ¥ CUHTE3 KOMITBIOTEPA U JIPYTHX CPEICTB
HOCTABJICHHBIX | MH(pOpMALUY IIPU HH(POPMAIMOHHBIX
3a1a4 peueHun MH()OKOMMYHHKAITUOHHBIX
MTOCTABJICHHBIX texnonoruit (MKT), ocymecTBiasTs
3amaq MIPOTPAMMHYIO PEajTi3aIlHio
AITOPUTMOB

B mpomecce ocBoeHUS TUCIHUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
pPa3BUTOM, MATPUOTUYHONW M COIMAIBLHO OTBETCTBEHHOM JUYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHS

®opMuUpOBaHUE LICHHOCTel

BocnurareabHble 3aga4u eneBble OpUEHTHPHI

(I)OpMI/II)OBaHI/Ie rpamaﬂcxoifl MO3UIUU U TTATPUOTU3MA

CrnocoOHOCTh HAXOAUTb,
AQHAM3UPOBATH U
CTPYKTYpPHPOBATh
HHPOPMALIHIO

Pazsurne NnaTpuoTrU3Ma u Fpa)K,Z[aHCKOﬁ

Co3ugaTenbHBIN T
OTBETCTBEHHOCTH t Py

Bocmnuranune YBaXXCHUS K KOHCTI/ITyHI/II/I u

N N Co3ugaTenbHbIA TPYI
3akoHaM Poccuiickoit denepanuu py

I[I/ICL[I/IHJ'II/IHI/IPOBEIHHOCTB

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHBIX LIEHHOCTEM

Tpynomnrooue
MoOTHUBUPOBAaHHOCTh
HacroiiuuBocTh U ynopcTBO B
JOCTHXKCHHUU LCITHU
Lenenonaranue u
LENIeyCTPEMIEHHOCTh
BHumarensHOCTB K AeTansaM
CucTeMHOE MBILILICHUE
I'nbxocTh MBIIUICHNS
KpeatusHoe mblneHne
CnocoOHOCTh HAXOIUTh,
aHATN3UPOBATh U
CTPYKTYPHUPOBATh
nHPOPMALIHIO

[IIupoxuii kpyrozop
CrpemMieHue K MO3HAHUIO U
CaMOpa3BUTHIO
Camoo0yueHne

q)OpMI/IpOBaHI/Ie OTBE€TCTBEHHOI'O

Co3uIaTenbHBIN T
OTHOIICHHSA K TPYILY ot pya

®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIILJICHHUSA

IlyHkTyanpHOCTh
BHuMaTenpHOCTD K JETANISIM
CHCTEMHOE MBIIIUICHUE

Pa3BuTre mo3HaBaTEeIHLHOTO HUHTEpECa 1

Co3upmaTensHBIN TPy
CTpEeMJICHUSI K 3HAHUSM




I'MOKOCTD MBILUICHHS
CnocoOHOCTh HAXOUTh,
AQHAIM3UPOBATH U
CTPYKTYypPHPOBAThH
HHPOPMALIHIO
JIro603HATETHHOCTD
[Iupoxuii kpyrozop
CrpeMIyieHrE K TIO3HAHHUIO U
CaMOpa3BUTHIO
Camoo0yueHue

Pa3BuTHe TBOpUYECKHUX CITIOCOOHOCTEH 1
YMEHH peIaTh HECTAHIAPTHBIC 3a/1a91

Co3unmaTensHBIN TPy

llenenonaranue u
LENICYCTPEMIICHHOCTh
BHUMAaTEIBHOCTE K JACTaIIM
CHCTEMHOE MBIIIUICHUE
I'uOKOCTh MBINITICHUS
KpeatuBHoe MbInuicHIE
CriocoOHOCTH HAXOINTb,
aHATM3UPOBATh U
CTPYKTYPHUPOBATh
HHPOPMALIUIO
JIro603HATETHHOCTH
IMupoxuii Kpyrozop
CrpemiieHre K O3HAHUIO U
CaMOPa3BUTHIO

(I)OpMI/II)OBaHI/Ie KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI OﬁlIIeHI/Iﬂ

JlobpoxenaTenbHOCTh U

OTKpPBITOCTh
®opMupOBaHUE HABBIKOB ITYOIUIHOTO N
. CozugaTenbHbIi TPy KoMMyHMKabensHOCTD
BBICTYIUJICHUS U TIPE3CHTAIIUN CBOMX UJEH
WHauBuayanbHOCTh
CaMOCTOSITEIbHOCTh
JIMCIUIIMHUPOBaHHOCTh
DopmMupoBaHUE KyJIbTYpbl MUCbMEHHOMN . [IyHKTyanbHOCTh
PMHP YABTYP Co3unaTenbHbIi TPy YHETY
peuH 1 IeT0BOT0 OOLIEHHS BuuMaTensHOCTH K JeTansiMm
Camo00ydeHune

2 Mecto aucuuniaunbl (MoayJsi) B ctpykrype OIIOIT

OTHeceHue MAUCIUIUIMHBI K 00s3aTeIbHOM 4YacTH JUCHMIUIMH y4eOHOTO TUIaHa
ompezensercs cnenudukoit u muccueit BBI'Y, a Takxe ocodbenHoctsmu B3aumoeiicteus BBI'Y
C PBIHKOM TPYy/ia ¥ pETHOHAIBHBIMH TPEOOBAaHUSMHU, BHIPAXKCHHBIMH B PE3yJIbTaTax 00pa30oBaHUs

N KOMIICTCHIMAX.

BXOI[HBIMI/I Tp€6OBaHI/I$IMI/I, HGO6XOI[I/IMI)IMI/I JJIs1 OCBOCHHUA JUCIHHUITIINHBI ((HHq)OpMaTHKa
U OCHOBBI IPOrpaMMHPOBAHUsA»  ABJIACTCA HAIWYHUEC Y 06yt1a}01111/1xc;1 KOMHeTeHHHﬁ,

c(OpMUPOBAHHBIX HA IPEBITYIIIEM YPOBHE 00pa30BaHUs.

3. O0beM AUCHUNJIMHBI (MOAYJIS1)

O0beM IUCHUIUIMHBI (MOAYJS) B 3aYETHBIX E€IWHHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKNX YacoB, BBIIICJICHHBIX Ha KOHTaKTHYI paboTy ¢ oOydarmomumucs (0 BUIaM

yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabnuua 2 — O61mas TpyJ0eMKOCTh AUCHUIUINHBI




Tpyzo- O0BbeM KOHTaKTHOH paboThI (Jac)
€MKOCTb
Cemectp
Haspanue CODGO pqh:-l Hac, u&?d?iO)c AynutopHas Breayu- CpC (;)T‘)le‘f
OIIOIT BO y vl b YAHTOP TopHas
HUS (3P0, GE) Beero Taluu
03D0) o
nek. | mpak. | Jab. IMA | KCP
01.03.04
[Ipuxnagnas OO bl1.b 1 4 73 36 36 0 1 0 71 €]
MaTeMaTHKa

4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niast OPO

TemaTuyeckuil miiaH, OTpakarOUIM COAEpX)AaHUE TUCUUIUIMHBI (TIEpeueHb pa3/esioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUCOHBIX 3aHATHH C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHUBeieH B Tadmuie 3.1

Tabnuma 3.1 — Pazgensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOM NeATeIbHOCTH U (POPMBI
TeKymero Koutpodis s OPO

Kon pe- Kos-Bo yacoB, 0TBeJICHHOE Ha Dopma
Ne HazBanue Tembl 3yJIbTaTa P
Jlex [pakr JIa6 CPC TEKyLIEro KOHTPOJIS
00y4eHHs
OCHOBHBIEC IOHATHS U BBICTYIUICHHUE C

1 P/I1, PJ14 2 0 0 5 Y
omnpeneneHuss HHHOPMATHKH JOKIIaJ0M
IIporpamMmHBbIe cpencTa BBICTVILICHIE C

2 | peanuzanuun P11, P14 2 0 0 6 HOKHZHOM
MH(OPMAIMOHHBIX POLIECCOB

BEICTYIIJICHHE C
CucTeMHOE TTporpaMMHOE JIOKIIA]IOM, OTIET O

3 porp P11, P14 4 4 0 6 BBINIOJTHCHUH

obecrieyeHne .
MPAKTUIECKON paboThI
paboter Nel
BBEICTYIIJICHHE C
JIOKJIJIOM, OTYET O

P2 BBITIOJTHEHUH
4 IIpuknagHoe nporpaMmMHoe P 4’ 2 8 0 6 MPAaKTUIECKON paboTh
obecreuenne ¢ Ne2, otuer o
PJS, PJI6
BBITIOJTHEHUH
MPAaKTUIECKON paboTh
Ne3

Bsenenue B
BBICTYIUIEHHUE C

MPOTPaMMHPOBAHHE.

JIOKJIQJIOM, OTYET O
3HaKOMCTBO C S3BIKOM

5 P12 6 4 0 8 BBIIOJIHEHUH
nporpammupoBanusa Python u o

o N NPaKTUYECKOH paboThI
cpenoit paspabotkoii Jupyter
paboTsr Ned

Notebook
BBICTYIUICHHE C

OCHOBHBIE IOHATHS U OKIIAZIOM, OTHET O

XapaKTepPUCTHKA P2, ’

6 4 4 0 8 BBITIOJTHEHUH
HCIOJIL3YEMOTO SI3bIKa PJI3, PS5 .
nporpamvmposats Python MPAaKTUIECKON paboTh

P paboThr Ne5
Bb]CTyl’[J’leHHe C
JIOKJIQJIOM, OTYET O

Peanmaum{ OCHOBHBIX BBIIIOJIHCHHUH

QJIITOPUTMOB CPEICTBaMU NpPaKTUYECKOH paboThI

si3p1ka Python. 3HakomcTBO € Pl12, Ne6, oTuet o

7 | oubnuoTekaMu MaIIMHHOTO PJ13, 8 10 0 8 BBITIOJTHEHUT
00yJeHUs s3bIKa PS5, P16 MPAaKTUIECKON pabOTh
nporpammuposanus Python: Ne7, otuer o
Pandas, NumPy, Matplotlib BBINIOJIHEHUH

NPaKTUYECKOH paboThI
Ne8




BBICTYILICHHUEC C

TexHuueckue cpencTaa JTOKJIaJIOM, OTYET O
8 | peammzarmn PJI1, P14 4 2 0 8 BBINOJIHEHUH
HH(OPMAIMOHHBIX MIPOLIECCOB MPaKTUIECKOit paboThI
pabotsr Ne9

BBICTYIIICHUEC C
JOKJIaJIoM, OTYET O

JlokanbHble U r100aIbHBIE
9 et OBM P11, P114 2 2 0 8 BBITIONHEHHH
MIPAKTUYECKON paboThI
pabotsr Nel0
BBICTYIUICHHE C
OCHOBBI I METOIBI 3AIIHTHI JIOKJIAJIOM, OTHYET O
10 A - P15, P16 2 2 0 8 BBITIOJTHEHUU
UHbOpMALH N
MPaKTHYECKOW paboThI
paboter Nel 1
HTtoro no Tabéauue 36 36 0 71

4.2 Conep:xaHue pa3aeaoB U TeM JHCHHUILIUHBI (Moayas) ajast OO

Tema 1 OcnosHvle nonsmus u onpeoeneHus UHGOpMamuKu.

Conepxxanne tembl: [lonsTie nHOPMAIM U OCHOBHBIE KOHIEHIMU: KHOCpHETHYECKAs
TeopHst THPOPMaLIUK, COLaIbHas Teopus nHGopmanuu. Buss! u coiicTBa nHGopManuu, GopMsl
ee cymecTBoBaHus. Turonornyeckue xapakrepucTuku uHpopmarmn. OOmmas XapakTeprcTuKa
nporeccoB cbopa, o0pabOTKM M HakomuleHUss uHpopmauuu. IloHsATHE O HaIMOHAIBHBIX
UHPOPMALMOHHBIX pecypcax. WH(popManMOHHBIN Tpolecc: MOHATHE, CTPYKTypa, MOJIENH
MH(POPMALIMOHHBIX HPOIECCOB. XapaKTEPUCTUKU HH(GOPMAIMOHHBIX IPOLECCOB: MoJaya
uH(popMalnu, crnocoObl epeayu, CriocoObl BOCIPUSITHSL. .

@®opMbl U METOABI IMPOBEAEHUS 3aHATUI HO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIIUS.

Bunsl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOATrOTOBKA K JOKIAany M
IIPOMEKYTOUHOMY TECTUPOBAHUIO.

Tema 2 IIpocpammuule cpedcmea peanusayuu UH@GOPMAYUOHHBIX NPOYECCOB.

Conepxanne Tembl: Kraccupukanus mnporpamMmmHoro obecnedenus. CucremHoe
porpaMMHoe obecriedeHue: coctaB U pyHkuuu. IlpukiagHoe nporpaMmMHoe obecriedeHue, ero
coctaB U ¢yHKuuHU. [ToHsATHE 00 MHYOPMAIIMOHHBIX CUCTEMAaX M TEXHOJIOTUAX, OaHKax U Oa3zax
JaHHBIX U 3HaHPII>i, CUCTCMAaX MCKYCCTBCHHOT'O MHTCIIJICKTA, I/IH(l)OpMaIII/IOHHBIX TEXHOJIOIUAX Ha
CeTsX.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUU: JICKIIHSL.

Buapel camocTOSITENbHOM MOATOTOBKM CTYAEHTOB IO TE€ME: MOATOTOBKA K JOKJIANLy H
IPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 3 Cucmemmnoe npoepammuoe obecneyetue.

Conepsxanne Tembl: O0IIHE XapaKTEPUCTUKU U CPAaBHEHUE BO3MOKHOCTEHN ONEPAIIMOHHBIX
cucreM. [lonsrue daitnosbix cucreM. [lonb3oBaTenbckue HHTEPHENRCH ONMEPAMOHHBIX CUCTEM.
@ainoBble MEHEDKEPHl. DJIEMEHThl TEXHUYECKOTO M IMPOrPaMMHOIO CEPBHUCA MEPCOHATBHBIX
KoMmmbloTepoB. OnepanuonHbie cucteMbl cemeirictBa Windows. Tepmunonorusi. Mutepdetiic.
Qaitnoeie cuctembl FAT32. Konuenmum o0beKTHO-OPUEHTHPOBAHHOTO MPOrpaMMHUPOBAHUS.
Apxutektypa Windows. [IpuHummns! paboTsl npuioxenuit B cpene Windows. .

@®opMbl U METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIHSI, TPaKTH4YecKas padora.

Bunbl caMOCTOSITENIBHON MOATOTOBKM CTYJAEHTOB IIO TEME: MOJATOTOBKA K MPAKTUYECKOMN
paborte, T0KJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.



Tema 4 IIpuxnaonoe npoecpammHoe obecneverue.

Conepxxanne Tembl: [loHSATHE TPHUKIAAHOTO MpOrpamMMHOro obecreueHus. I[lakersr
NPUKIAJHBIX TIpOorpaMM, uX Kiaccugpukanus. Texnomoruss o0pabOTKH TEKCTOBOM MH(OpMaIH
(Pabora ¢ manabpIMU. AccucTeHT cimsiHus. Co3/1aHne COCTaBHOTO (MHOTO(aHI0BOr0) TOKYMEHTA).
Texuomnorust 00paboTku TaOIMYHON HHPOpManuy (ABTOMATH3AIM pacyeToB. Mactep () yHKIHIA.
Muoroctpannunbie Ta0numbl. OO6paboTKa JaHHBIX — CIMCKH, CBSI3U, MPOMEXKYTOUHBIE UTOTH,
cBojHBbIC Tabmuubl.). MHTEerpupoBaHHBIE NakeThl st O¢ucoB. CHCTEeMbl aBTOMAaTH3alUU
JIOKYMEHTO000poTa. DKCIepTHhle cucTteMbl. [IpobiemHo — opueHTHpoBaHHBbIe TakeThl. [TTIIT
rI00anbHBIX ceteir DBM.

@opMbl U METOJIBI NPOBEICHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: JICKIUS, IPaKTU4YecKas padora.

Bunel caMmocTosTebHON MOATOTOBKU CTYJIEHTOB IO TEME: MOJArOTOBKA K MPaKTUYECKOU
paborte, TOKJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 5 Beedenue 6 npozpammuposanue. 3HAKOMCMEO C A3bIKOM NPOSPAMMUPOBAHUS
Python u cpeooti paspabomkoti Jupyter Notebook.

Copepxanue Tembl: [IpuHIUIBI aBTOMAaTH4ECKON opraHu3anuu padotsl 9BM Ha ocHOBe
XPaHUMOM B HaMmATH NporpamMMbl. OCHOBHBIE IOHATHA: ICHCTBHE, MHCTPYKLMS, MPOrpaMMa.
Oranbl  pa3pabOTKM TPOTPaMMHBIX TPOAYKTOB. IloctaHOBKa 3amaum ¥ crienUpUKAIHS
nporpammbl. Anroputmusanus. [lonstue anropurma. CriocoOsl 3anmucu anroputmos. [lonsTue
MHCTPYMEHTAJIbHOM  cucTeMbl. EcTecTBEHHble UM HCKYCCTBEHHBIE  SI3bIKU.  SI3bIKHM
IpOrpaMMHUPOBaHUsl  BBICOKOTO ypoBHs. Kparkas wucropus u Kiaccu(ukanus s3bIKOB
nporpammupoBanus. [IpoueaypHoe u nekiapatuBHoe nporpamMmmupoBanre. Haznauenue, Buabl U
00/1acTH NPUMEHEHMs SI3bIKOB IPOrpaMMHpOBAHUA. XapaKTepUCTUKAa W JTambl Ipolecca
nporpaMmupoBanus. KU3HEHHbIM LUK nporpammMbl. IIporpamMmHoe obecrieueHrne TeXHOJIOTUU
IIPOrPaMMUPOBAHHUSA: Ha3HAYEHUE, BUJIbI U PEILIAEMBbIC 3a/1a4H. .

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIH, IpaKTH4ecKas padora.

Bunel caMocToATEIbHON MOATOTOBKU CTYJIEHTOB IO TEME: MOJArOTOBKA K MPaKTUYECKOU
paborte, T0KJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 6 OcHogHble noHAMUA U XAPAKMEPUCMUKA — UCNONb3YeMO20  A3bIKA
npocpammuposanus Python.

Conepxanne tembl: OOmIas XapakTepHCTUKa s3bIKa MporpammupoBanus. O630p 3ajad,
pelIaeMbIX ¢ MOMOUIbIO JaHHOTO s3bIKA. [IoHSATHE O KOHCTaHTax M nepeMeHHbIX. Oneparui.
Andasur s3pika. Unentudukaropsl. Kimtouessle cinoBa. CTpykTypa nporpammsl. [loHsTHE THIIA
naHHbIX. OcHOBHBIE THUNBI JaHHBIX. CraHzapTHble QyHKuMH. Beipaxenus. Omneparop
(MHCTPYKIMST) IPUCBAaUBaHHUS.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIH, TpaKkTH4YecKas padora.

Bunel camocTosATebHON MOATOTOBKU CTYJIEHTOB 10 TEME: MOJArOTOBKA K MPaKTUYECKOM
paborte, T0KJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 7 Peanuszayus ocHoOGHbIX aneopummoe cpeocmeamu Asvika Python. 3naxomcmeo c
oubruomexamu MaAwUHHO20 00yYeHus s3bIKka npozpammuposanusi Python: Pandas, NumPy,
Matplotlib.

Conepxxanne Tembl: CriocOOBI TPENCTABICHUS W peaTn3allid BETBIEHHUA. Y CIIOBHBIN
omepatop if. VYcnoBHas omeparus. Omnepanuu ¢ JOTHYECKHUMH omnepaHgamu. OmepaTtop
0e3ycioBHOTO Tepexoga goto. [IWKIMYecKnuid aliropuTM: TPEJICTAaBICHHE W Peallu3allvs.
Omneparopsl 1ukna while, for. MaccuBbl Kak OJHOPOAHBIE CTATHYECKHE CTPYKTYPHI JaHHBIX.
YucnoBele MacCHBBL. MacCHBBI Pa3IMIHONW Pa3MEPHOCTH. 3allOTHCHWE W HWHHITHATH3AIUS
MAacCHBOB. AJNTOpUTMBI 00pabOTKM MaccHBOB. JIMHAMHYECKHWE MACCHUBBI, OCOOEHHOCTH HX



onucanuss (oObsIBIEHUs) M Ucnoib3oBaHua. (OOpaboTka CHMBOJBHON — MH(MOpPMAIHH.
[IpencraBnenne cumMBOIBHON uWHMOpMaruu. DyHKIUKM 0OpaOOTKH CTPOK. THIBI JaHHBIX,
olpezesieMble M10JIb30BATEIEM U UX MCIOJb30BaHUE. 3alUCH U UX ucnojb3oBaHue. [lonsatue o
JUHAMHYECKHX CTPYKTypax JIaHHBIX. [loHSATHE O crmmckax, MX OCHOBHBIX BHJAaX M CHocobax
peanu3anyy. 3HAKOMCTBO ¢ OMOJIMOTEKaMU MAlIMHHOTO OOydYeHHs sI3bIKa MPOTrPaMMHUPOBAHHS
Python: Pandas, NumPy, Matplotlib. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: JIEKIIUA, TpaKTHUecKas padoTa.

Buapl caMoCTOSATENbHOM MOATOTOBKM CTYAEHTOB 0 TEME: MOArOTOBKA K MPAKTUYECKON
paboTe, TOKJIaay U TPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 8 Texnuueckue cpedcmea peanuzayuu UHGOPMAYUOHHBIX NPOYECCOB.

Conepxanne tembl: Crpykrypa OBM. Ilpunmumnser pabotst OBM. Apxurekrypa
[EPCOHANBHOIO KommbloTepa. OCHOBHblE OJOKM M MX Ha3HaueHue. BHyTpUMalIMHHBIN
cucteMHbIi uHTEpdeiic. OCHOBHBIC NPUHIMIIBI MTOCTPOSHHUS COBPEMEHHBIX KOMIIBIOTEPOB.
ITonsitue oOTKphITOM apxurekTypbl. lIpuHnmn maructpansHocTH. IIpMHIMII MOIYJIBHOCTH.
[ToHsATHE COBMECTUMOCTH «CBEPXY-BHU3Y». DBOIIONHS NMPUHIKTIOB (poH-Helimana. Haznauenue u
OCHOBHBIE  XapaKTEpUCTUKU 1mpoueccopoB. Crpykrypa cucteMHOW wmMHbL [IpuHnun
B3auMoJeiicTBus  ycTrpoiicTB. Cucrema maMsaTH IEPCOHAIBLHOrO Komnbiorepa. llonsarue
npepbiBaHui. OCHOBHBIE THUIIBI TEPU(EPUIHBIX YCTPOUCTB U UX XapaKTEPUCTHKH. .

@opMBbI U METOABI MPOBEACHUS 3aHATHH MO TeMe, NMpUMEHseMble 00pa30BaTeNbHBIC
TEXHOJIOTUH: JICKIH, IpaKTH4ecKas padora.

Buzbl caMOCTOSITENIBHON MTOATOTOBKY CTYJAEHTOB II0 TEME: IOATOTOBKA K IMPAKTUYECKON
paborte, 10KJIay ¥ IPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 9 Jloxkanvuole u 2nobanvuvie cemu IBM.

Conepxanne TeMbl: Buabl KOMIBIOTEpHBIX ceTell. JIokambHbIe ceTH, (PYHKIIMOHATBHBIC
KOMIIOHEHTBHI JIOKaJbHBIX CETeH, BHJIbBI CTPYKTyp. [Jo00anbHble CeTH, (QYHKIMOHAIbHbBIE
KOMITIOHEHTHI TJIOOQIbHBIX ceTed. [loHsiTHe W BHABI MPOTOKOJOB cooOmeHui. Monaembl u
MonieMHasi cBsi3b. [lonkmiouenue k MutepHeT. Buabl cepBuca rimobanbpHON cetn WHTepHET U
nporpamMmmHoe obecrieueHue. Cetb HTEpHET. .

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKITUS, IPaKTU4YeCcKas padora.

Buael caMocTOATENBHONM MOATOTOBKU CTYAEHTOB I10 TEME: MOArOTOBKA K MPAKTUYECKOU
pabote, TOKIaay U TPOMEKYTOUHOMY TECTUPOBAHUIO.

Tema 10 OcHosbl u Memoosbl 3awumsl UHGopMmayuu.

Copepxanune Tembl: [Tonstue nundopmannonHoi 6e3onacHocTy. [IpuHIMIBI OpraHu3auu
3aIIUTHI KOMITBIOTEPHBIX CUCTEM OT HECAaHKIIMOHHPOBAHHOTO JTOCTyNa. KOMIbIOTEpHBIE BUPYCHI.
OcHoBHBIE THIIBI. METO/IbI 3aIIUTHI, ICYCHHUE.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHH 1O TeMe, NMPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUA, TpaKTHUecKas paboTa.

Bunel caMoCTOSATEIFHON TTOJATOTOBKH CTYJICHTOB 10 TEME: TOJATOTOBKA K MPAKTUYCCKON
paboTe, MoKy U TPOMEKYTOUHOMY TECTHPOBAHUIO.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

B xone n3yuenns nucuuruinabl «MH(POpMaTHKa 1 OCHOBBI IPOTPaMMHUPOBAHUS CTYICHTHI
MOTYT TOCElIaTh ayAUTOpPHbIC 3aHATUS (JIEKIUH, MPAKTUYECKUE 3aHITHUS, KOHCYJIbTALIUH).
Oco0eHHOCTh U3y4YeHHUs TUCIUILTNHBI « HpOopMaTHKa 1 OCHOBBI TPOTPaMMHUPOBAHUS» COCTOHT B
OCBOEHUU aKTyaJbHBIX HANPABICHUHN pa3BUTHUA MH(GOPMALMOHHBIX TEXHOJIOTHH B COBPEMEHHOM
o0I1ecTBE, OCHOBHBIX MOHSATHH, ONpEAEICHUH W TPUMEPOB NPUMEHEHUS HH(POPMAIMOHHBIX
TEXHOJIOTHil B MPOQeCcCUOHANBHOM 1eATeIbHOCTH.

Ocoboe MecTo B OBJIAJCHMM YacTbl0 T€M JaHHON AMCUUIUIMHBI MOKET OTBOJUTHCS
CaMOCTOSITEeNIbHOI padoTe, MpU 3TOM BO BpeMsl ayAUTOPHBIX 3aHATUN MOTYT OBITH PACCMOTPEHBI
U popaboTaHbl HanboJiee BaKHBIE U TPYAHBIE BOIPOCHI 110 TOW WM MHOM TeMe JUCUUIUIMHBL, a
BTOPOCTETICHHbIE U 0O0Jiee JIETKHUE BOIIPOCHI, a TaKkKe BOMPOCHI, CrielU(UIHbIC IS HAPaBICHUS
MOJTOTOBKU, MOTYT OBITh U3YYEHBI CTYAEHTAMU CaMOCTOSITEJILHO.

Jliis ounoit popmbl 00ydeHHUs MPoLecC U3YYSHHS TUCHUTUTHHBI MOKET MpelycMaTpuBaTh
IIPOBEJICHUE JIEKIUH, IPAKTUYECKUX 3aHATUHN, KOHCYJIbTAllUH, a TAKXKE CAMOCTOSITENIbHYIO padoTy
cTyneHToB.  OOsi3aTeNbHBIM  ABISETCS ~ MPOBEACHHWE  MPAKTUYECKUX  3aHATUA B
CHEIMAIN3UPOBAHHBIX ~KOMIIBIOTEPHBIX ayJUTOPHUSX, OCHAIIEHHBIX MOJKIOYEHHBIMU K
LEHTPAJIbHOMY CEPBEPY TEPMUHATIAMU WM IEPCOHATBHBIMU KOMIIBIOTEPAMHU.

Juis  3aouHoii  (GOpMBI  OOYYCHHSI MPOIECC HW3YYCHHS  JTUCIUIUIMHBI — MOXET
npelycMaTpuBaTh MPOBEICHHE YCTAHOBOYHBIX M OO30pHBIX JIEKIMH B ayJIHTOPHUSIX C
MYJbTUMEAUMHBIM O0OpPYIOBAaHUEM U IMPAKTUUYECKUX 3aHATUN IO KIIOUYEBBIM IPAKTUYECKUM
T€MaM JIMCUUIUIMHBI B CIENUATN3UPOBAHHBIX KOMIIBIOTEPHBIX ayIUTOPUSX, & TAKKE MPOBEJCHUE
KOHCYJbTaruii. HanbompImast 4acTh y4eOHOTO BPEMEHH OTBOJIUTCS HA CAMOCTOSITSIILHYIO padoTy
CTYJIEHTOB, PE3YJIbTaThl KOTOPOW MIPOBEPSIIOTCS MPEMNOIaBATEIEM BO BPEMS CECCHUH.

Huxe nepeuncnens! npeHa3HauYCHHbIE JJI1 CAMOCTOSITEIbHOTO U3yYEHUS CTYIAEHTAMHU T
BOIPOCHI U3 JICKIIMOHHBIX TEM, H3y4YE€HUE KOTOPHIX HOCUT 0030pHBIH XapakTep.

1. Hasnauenue nuHdopmanuu, 1 €€ poib B COBPEMEHHOM MUpE.

2. Tlonatus MH(GOPMAITMOHHBIX TEXHOJIOTUI, KOMIIBIOTEPHBIX TEXHOJIOTHI — CXOJCTBA,
OTIIHYUSI.

3. TlonsTusa rmobanu3anuy ¥ UHTErpaluy B chepe NHPOPMALMOHHBIX TEXHOJIOTUH.

4. Tlpobnemsbl Ha MyTH UHGOPMATH3ALMU B COBPEMEHHOM MUDE.

5. H3menenus ctuns BefeHus OuzHeca ¢ BHenpenuem UT.

6. Ilonsarue u cTpykTypa HHGOopMannoHHOTO nporecca (MIT).

7. Tlonarue undopMaioHHOTO Oapbepa, BUAbI, IPUMEPHI.

8. Cocrapmustonue ((ha3pl) HHPOPMAITMOHHOTO IMPOIIECCa U MX ITAITBI, IIPUMEPHI.

9. Texuuueckue cpeacta peanuzanuu UII (mo gazam: nepenaua, xpaHeHue, 00paboOTKa).

10. Obmas cxema nepenayn HHGOPMAIHH, KOTUPOBAHHUE-IEKOINPOBAHNUE.

11. adopmaninoHHble KaHaNbl, UX MPOMYCKHAs CIIOCOOHOCTb.

12. ba3bl JaHHBIX U XPAHWINIIA JAHHBIX — CXOJICTBA M PA3ITUIHSL.

13. [Tonstue CYB/, Ha3HaueHHE, TPUMEPHI.

14. SA3pixk HTML - onpenenenue, Ha3HaueHUE.

15. Konnernius pacnpenenennoit UC "BcemupHas nayTtuna'.

16. MapopManinoHHbIH OM3HEC U HCTOPUS €TO PA3BUTHS.

17. DnekTpoHHBIE AEHBIH, TUIATEKHBIE CUCTEMBI.

18. HTepHeT-pekIamMa — onpeieieHne, Ha3HaueHne, TPHUMEPHI.

19. DnexTpoHHas 1oOKyMeHTauus (KHUTY) — Ha3HaYeHUE, CO3aHue, PoJIaxa.

20. OLAP-texnomoruu u Texunojoruu Data Mining.

21. Cucrembl, OCHOBaHHbBIE Ha 3HAHUSX, SKCIIEPTHBIE CUCTEMBI.



22. npopmaniMoHHbIH pecypc Kak HH(POPMAIMOHHBIN TOBap.

23. OcHOBHBIC YepPThl MHPOPMAITMOHHOTO 00IIEeCTBA («+» H «-»).

24. ndopmarusanus NpeanpHusITUs.

25. TTonsTue nHGOPMAITMOHHOTO MPOCTPAHCTBA (CPEIbI) IPEATIPUSITHS.

26. Ilonarue xauecTBa MpOrpaMMHOTO HHTEp(elica, NHAEKC KayecTBa.

27. Ionstust naopmMarmoHHOM 0€301MaCHOCTH, 3aIIUTH HHPOPMAIIMH U 3aIIUIICHHON
CHCTEMBI.

28. Bupycsl u MeTo1bl 00phOBI ¢ HUIMU. AHTUBUPYCHBIE IPOTPAMMBI M MTAKETHI.

29. Ionsarue cuctembl HHYOPMAIIMOHHON 0€30I1aCHOCTH, €€ IIeTTH COCTAaB.

5.2 OcobenHocTH opraHu3anuu oO0y4YeHHs JJs JMI ¢ OrPAHUYEHHBIMH BO3MOKHOCTAMH
3/10pPOBbSl U HHBAJU/0B

[Tpr HEOOXOMMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMHA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (I10 3asBJICHHUIO 00YYarOIIErocs ) MPeI0CTaBIIIeTCs yueOHas
uH(pOpMAaIKs B JOCTYIHBIX (pOpMaxX C YIETOM MX UWHAMBUAYAIbHBIX ICUXO(DU3HUECKUX
0COOEHHOCTEH:

- TS JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBETMYEHHBIM IIPH(PTOM; B hopme
JJICKTPOHHOIO  JIOKYMEHTa; MHJUBHyaJIbHBIE KOHCYJIbTAllUU c [IPUBIICYCHUEM
TU(DI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbBIE 3aJJaHHsl, KOHCYJIbTAI[UU U JIp.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EKTPOHHOTO IOKYMEHTA;
WHJVBHyAJIbHbIE KOHCYJIbTAallUW C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAUBUIYAIbHBIE
3a/laHus], KOHCYJIbTallUU U JIP.

- IUTsI JTUT] C HApYIICHUSIMU OTIOPHO-/IBUTATEIILHOTO alllapaTa: B eyaTHoi popme; B hopme
3JICKTPOHHOI'O TOKYMEHTa; NHIUBUYaJIbHBIC 3a1aHNs, KOHCYIbTAlUU U OP.

6 ®oHI OLIEHOYHBIX CPEICTB /JIfl MPOBEJIeHUs TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arrecTauMy 00y4aroIMXCcH M0 JMCUMILINHE (MO1YJIIO0)

B cootBerctBun ¢ tpeboBanusimu PI'OC BO pang arrectanuu oOydaromIuxcsi Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JIOCTHKEHUH IUIAaHUPYEMBbIM pe3ylbTaTaM oOOydeHHUs IO
JUCLUILINHE (MOJIYJII0) CO3/1aHbl (POH/IBI OLIEHOYHBIX CPEICTB. THUIIOBBIE KOHTPOJIbHBIE 3a/1aHNUS,
METOJUYECKUE MaTepuaibl, ONPEACIAIOINE MPOLEAypbl OLEHUBAHUSA 3HAHUM, YMEHUH U
HaBBIKOB, a TAKXKE KPUTEPUU U ITOKA3aTeNu, HEOOXOAUMBIE /ISl OLIEHKH 3HaHUH, YMEHUH, HAaBBIKOB
U XapakTepusylolMe HTambl (OPMUPOBaHMS KOMIIETEHIMH B  MpoIecce  OCBOEHUS
o0pa3oBaTeNbHOI NMporpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieYeHrue TUCHHILIMHBI (MOAYJIs1)

7.1 Ocnoenasa numepamypa

1. Anekcees, A. I1. Unpopmatuka 2015 : yueGHoe nocobue / A. I1. Anekcees. - MockBa
: COJIOH-ITPECC, 2020. - 400 c. - ISBN 978-5-91359-158-6. - TekcT : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/1858777 (/lara obparenus -18.06.2025)

2. 3pikoB C. B. ITTPOTPAMMUWNPOBAHUE. VYueOHMK M MNpakTHKyM s BY30B
[DnexTponHsIit pecype] , 2020 - 320 - Pesxum moctyna: https://urait.ru/book/programmirovanie-
450832

3. @emopos, /1. IO. ITIporpammupoBaHue Ha s3bIKE BHICOKOTO ypoBHs Python : yaeOHOE
nocobue s By3oB / JI. FO. degopoB. — 5-e uzn., nepepad. u gon. — Mocksa : M31aTenscTBo
FOpaiit, 2023. — 227 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-17323-9. — Tekcr



NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/532868 (mata oopamierus: 06.09.2023).

7.2  Jonoanumenvnas aumepamypa

1. Xyxkog, P. A. f3bik mporpamMmmupoBanus Python: mpaktukym : yaedHoe mocooue / P.A.
Kykos. — Mocksa : UHOPA-M, 2023. — 216 c. + [omn. maTepuaibl [ DNeKTPOHHBINA pecypc]. —
(Beiciree obpasoBanue: bakanaspuar). — DOI 10.12737/textbook 5cbh5ca35aaa7f5.89424805. -
ISBN 978-5-16-016971-2. - Texct : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1915716 (/lara obparienus -18.06.2025)

2. U. A. Kymukosa, 10. C. PoguonoBa, T. M. llapasckas, FO. B. Copokuna, C. T.
Panayrun. Uuadopmaruka. Y. [. OcHOBHBIC TOHSATHS M METOJbI TEOpUU HHOOPMATHKU H
KOJMPOBaHUS: MPAKTHKYM : Y4yeOHoe nmocobue [ Dnexkrponnsiid pecypc] : Camapa: PUL[ CIT'CXA ,
2015 - 190 - Pexxum nmoctyma: https://lib.rucont.ru/efd/343426

3. Nudopmaruka : nad. npaktuky™m / E.H. HoBukoBa .— CraBpono:is : u3a-so CKOY,
2018 .— 178 c. : m. — URL: https://lib.rucont.ru/efd/671139 (nara obpamenus: 04.08.2025)

4. ®enorosa, E. JI. UndopManioHHBIE TEXHOIOTHUH B TPO(HECCHOHATLHON IEATEIIbHOCTH
: yue6HOoe mocobue / E.JI. ®enotoBa. — MockBa : ®OPYM : UHOPA-M, 2024. — 367 c. —
(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-8199-0752-8. - TekcT : 21eKTpOHHBIH.
- URL: https://znanium.ru/catalog/product/2079929 ([lata o6pamienus -18.06.2025)

5. lenynpko, B.M. OcHOBBI TporpaMMHpOBaHUs Ha SI3bIKE BBICOKOTO ypoBHA Python :
yueb. nocodue / KOxubiit penepanpubiii yu-; B.M. Illenynsko .— PoctoB-Ha-/lony : M3xa-Bo
0DV, 2017 .— 148 ¢. — ISBN 978-5-9275-2649-9 .— URL.: https://lib.rucont.ru/efd/692437
(mara obpamenus: 04.08.2025)

7.3 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
eKn0Yan npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. Kparkuii 0630p s3bika Python [Onektponnsiit pecypc] // Pexum pgocryma:
http://www.helloworld.ru/texts/comp/lang/python/python2/index.htm

2. O6pasosarensHas muardopma "FOPAUT"

3.  DnekrponHas OubmmoreuHas cuctema «PYKOHT» - Pexum pocryna:
https://lib.rucont.ru/

4. DnextpoHHO-OnbOMMOTEUHas cuctema "ZNANIUM.COM"

5. DnextponHO-0MbMMOTEeYHast cuctema "PYKOHT"

6. DOnexkTpoHHO-OMONMMOTEYHAss cuctema u3narenbcTBa "FOpaitt" - Pexxum gocryma:
https://urait.ru/

7. Open Academic Journals Index (OAJI). IIpodeccuonanbuast 6a3za naHHbIX - Pexxum
noctyna: http://oaji.net/

8. [Ilpesmnmentrckas Oubnmorexka wuMm. b.H.Enpmmuaa (0a3a maHHBIX —pa3sIHYHBIX
npoeccHoHaNbHBIX 00nacTei) - Pexxum moctyna: https://www.prlib.ru/

9. Hudopmanmonno-cripaBounas cucrema "KoncympranTt Ilmoc" - Pexum nocryna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe AUCUUIVIMHBI (MOAYJis) W IepeyeHb
HHG(OPMALMOHHBIX TEXHOJOTH, UCIOJb3yeMbIX NMPH OCYLIECTBJIEHUM 00pa30BaTeIbHOIO
npouecca 1no AUCHUILINHE (MOYJ/II0), BKJIOYAas NepevyeHb NPOrpaMMHOro odecneyeHnst

OcHoBHOE 000pYy/IOBaHNKE:!
e Kommyratop SuperStack 3 (16%10/100 19")




e MynetumenuitHplii  komriekT Ne2 B cocraBe:mpoektop Casio XJ-M146,3kpan
180*180,kperieHne MOTOJI0OYHOE

e MynbsTuMenuitHbI mpoekTop Casio XJ-V2

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsrii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliilb

e CereBoil Monutop:Hynesoii kiimeHT Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpamMmmHoe o0ecrieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
e Microsoft Windows Professional 8.1 Russian




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJPA UHOOPMALIMOHHBIX TEXHOJIOI' M 1 CUCTEM
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

NHO®OPMATHUKA U OCHOBBI IPOTPAMMUAWPOBAHUA

Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
01.03.04 Ilpuknagnas mareMaTuka. MIHTeNIeKTyaapbHbI aHAINU3 TaHHBIX

I'ox nabopa na OIIOII
2024

dopma 00ydeHus
OuHas

Bnagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

01.03.04 «IIpuknanHa
s MaTeMaTHKa»
(B-IIM)

OIIK-4 : CnocobeH pa3pabaTeiBaTh
ITOPUTMBI U KOMITBIOTEPHBIE POT
paMMBl, IPUTO/IHBIE JUISl TPAKTHYEC
KOT'O IPUMEHEHUS

OIIK-4.1k : OcymecTBIIsIeT IIOUCK, aHAJIN3, 0TOO
P COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI
U TIPOTPAMMHBIX CPEJICTB MPH PEUICHUN MPHUKIIA

JTHBIX 33]71a4 B COIMAIbHO-3KOHOMHUYCCKOW U (u

HaAHCOBOM cdepax

VYK-1 : CnocobeH ocyIecTBIATh IT
OWCK, KPUTHYECCKUIT aHATU3 U CHHTE
3 HHPOPMALNH, TPUMEHSATH CHCTEM
HBII TTOIXO/I JUIsl PEIICHHUSI TOCTaBI
CHHBIX 327134

YK-1.4B : BeibupaeT MeTo/IpI IOMCKA HH(pOPMAIT
WU JJIs1 PeIICHUS TIOCTaBJICHHBIX 3a/1a4

VYK-1.58 : OcymiecTBisieT aHaau3 U CUHTE3 HH(
OpMAaIMH TIPH PELICHUH TTIOCTABJICHHBIX 3324

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoTy4YeHHbIE
pe3yabTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUana3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTrcTBUS IMOJIOKUTENBHOM OLIEHKHM KOMIIETEHIMsSI HAa JaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-4 «CrnocoGeH pa3padaTbiBaTh aITOPUTMBI U KOMIIBIOTEPHBIE
MIPOTrpaMMBbl, IPUTOJIHBIE IJIs1 TPAKTUUECKOTO IIPUMEHEHHUSI

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kox u popmynupoBka HHIUKAT
opa JTOCTHKEHUSI KOMITETSHITUN

Pesynbrar

Kpurepuu onieHMBaHUS Pe3yNbT
aToB O0y4YeHHUS

OIIK-4.1k : OcymiecTBseT Mou
CK, aHaJIU3, 0TOOP COBPEMEHHBI
X HHPOPMAINOHHBIX TEXHOJIOT

Wi 1 IPOTPaMMHBIX CPEJCTB TP
Y peLIeHUH IPUKJIATHBIX 33139

B COIMAJIEHO-3KOHOMUYECKON U
(uHAHCOBOH cepax

0a30BbIX aJITOPUTMHYECKUX KOH
CTPYKLMH, ANTOPUTMHICCKHX 5

3BIKOB U CpeJl pa3paboTKu LIS p
eIIeHN 33129 B 00JIACTH TIPOd

€CCHOHAIILHOM JICSTEIbHOCTH, a
TaK)Ke COCTaBa M CPEACTB pPeald
3a1Mi HHOOPMAIIMOHHBIX CHCTE

chopmupoBaBiiieecs 3HaHHE 0a
30BBIX JITOPUTMHYECKUX KOHCT
PYKIIMi, aITOPUTMHYECKUX SI3bI
KOB U cpeJ] pa3paboTku Ui pe
IICHUs 3a/1a9 B 001acTu mpode
CCHOHAJILHOH JIeSITEJIbHOCTH, a
TaK)Ke COCTaBa M CPEJCTB pealu
3a1uy MH(POPMAIIMOHHBIX CHCTE
M U TEXHOJIOTUH

HNPUMEHSTh Ha MIPAKTHKE 3HAHU
g B 00JIACTH AITOPUTMU3AIIH U
MIPOTrpaMMHPOBaHHMS, PabOTaTh
C Pa3IMYHBIMH BHIAMH HHPOPM
aIiy C TIOMOMIBI0 KOMIBIOTEPa
1 IPYTHX CPEeNCTB HH(POpMAIIHO
HHBIX 1 KOMMYHHUKAIMOHHBIX T

chopMupoBaBIIEECs] yMEHHE TIP
HMMEHSThH Ha IIPAKTUKE 3HAHUS B
00acTé aNrOpUTMH3ALNH H TP
OTrpaMMHUpPOBaHMsA, paboOTaTh C p
A3TMYHBIMHU BHJAMH HHOpMAII
MU C TIOMOIIBI0 KOMITBIOTEPA H
JIPYTHX CPEACTB HH(POPMAIOH
HBIX ¥ KOMMYHUKaIIMOHHBIX T€
XHOJIOTUI

BJIAJICHUS ITOPUTMHUYECKUMHU
SI3BIKAMU M CpelaMH Pa3padoTK

PesynbTarsl 00yueHus o JUCIUILTUHE
Ko | Tmu
I I
pe | pe
3- 3-
Ta | Ta
3H
Pl aH
1
e
M U TEXHOJIOTHUH
vy
PI | me
2 HU
e
€XHOJIOTHI
Ha
Pl BEI
3
K

W JJIs1 peICHU 3a1a4 B obmact

chopMupoBaBIIeeCs BiIaJeHUE
ITOPUTMUYECKUMH SI3BIKAMH U
cpefamMu pa3pabOTKH AJIsl penre




U podecCUOHATIBHON IeSITENbH
ocTu

HUS 327124 B o0acTu nmpodeccu
OHAJILHOM NI TENbHOCTH

TEOPETHYECKUX OCHOB B 001aCT
1 MH(GOPMAIIMOHHBIX TEXHOJIOT
U ¥ HaBBIKOB NIpUMEHeHs OB

chopMupoBaBIIceCs 3HAHUE O T
COPETHYCCKHUX OCHOBAX B 00JIac
TH WHQOPMAIIOHHBIX TEXHOJIOT

3H Uil ¥ HaBBIKOB NpUMeHeHus OB
P M, npUHIMIIOB pa3paboTKyu ajir

aH N M, npuHIMIAX pa3padOTKH ajr
4 OPUTMOB U UX IPOTPAMMHOH pe .

ne OpUTMOB 1 UX IPOTPaMMHOM pe

an3aIum, o0NIacTei MpUMEHEeH
1Sl pa3IUYHbIX TUIOB IAHHBIX U
AITOPUTMOB

aNM3aIny, o0JIaCcTAX IPUMEHEH
WSl pa3TUYHbBIX TUIIOB JaHHBIX 1
AITOPUTMOB

Komnerennusi YK-1 «Crioco6eH oCyIecTBISITh MOUCK, KPUTHISCKUN aHATIU3 U CHHTE3
uH(pOpMaIIUHU, TPUMEHSATh CHCTEMHBIHN MOAXO/ IS PEIICHUS TOCTABIICHHBIX 337129

Ta6muma 2.2 — Kpurepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITCTCHIIHH

PesynbraThl 00y4YeHHUs 10 JUCIUILUINHE
Kox n popmymuposka unpukar | Ko | Tu Kpurepun orieHnBaHus pe3yabT
opa JOCTWXeHHs KoMmereHnuu | A [ I aToB 0Oy4YeHUs
pe | pe Pesynprar
3- | 3-
Ta | Ta
VYK-1.4B : BeiOupaeT MeTopI I chopMupoBaBIIeeCs BIaCHIEC
BJIAJICHUS] OCHOBHBIMH METO/IaM
oMcKa HHPOPMAIHH VIS peIIcH OCHOBHBIMH METOJIaMH PaOOTEI
1 pabOTHI HA KOMIIBIOTEPE C UC
Ysl IOCTABJICHHBIX 3a/1a4 Ha KOMITBIOTEPE C UCTIOIB30BAH
TI0JTb30BaHNEM YHHUBEPCAIBHBIX
HEeM yHUBEPCAIbHBIX IPUKIAIH
Ha | npuxiagnsx nporpamm, paspad
PA BIX IPOrpaMM, HaBBIKAMHU pa3pa
BBl | OTKHM aJITOPUTMOB PEIICHUS THII
6 OOTKHU aNTOPUTMOB PELICHUS TH
K OBBIX 3aJ[a4, UCCIEIOBAHUS UX
. MOBBIX 3a71a4, UCCIIEOBAHUS UX
CBOMWCTB, CAMOCTOSATENBHOTO Pe .
CBOMCTB, CAMOCTOATENBHOTO Pe
IIEHUS 33124 ¢ IOMOIIBI0 KOMIT
IIEHUS 3a/1a4 C TTOMOIIbIO KOMIT
BIOTEPOB
BIOTEPOB
VYK-1.58 : OcymiecTBisieT aHaj chopMHUpOBaBIIIceCs yMEHUE pa
paboTaTh ¢ pa3IMYHBIMH BHIAM
U3 M CHHTE3 HHPOPMAIIUH MPH 00TaTh ¢ pa3IUUYHBIMH BUIAMH
U HHPOPMAIIMH C TIOMOIIBIO KO
peIIeHNH OCTAaBJICHHBIX 3a7a4 v HHPOPMALIUHU C IOMOIIBI0 KOMIT
MIBIOTEPA U IPYTUX CPEICTB U
P | me BIOTEpA M JPYTUX CPEACTB HH{P
H(pOpPMAIIMOHHBIX HHPOKOMMYH
5 HU N OpMAIMOHHBIX HH(POKOMMYHHK
HKaIMOHHBIX TexHojorui (MK .
e anuoHHbIX TexHoorui (MKT),
T), ocymecTBIATE MPOTpaMMHY
OCYIIECTBIISITh NPOTPAMMHYIO P
10 peas3anuio aJropuTMOB
SaT3alNIo AJITOPUTMOB

Ta6J'II/H_[a 3aIIOJIHACTCS B COOTBETCTBUU C pa3ICsiOM 1 PaGoueii IporpaMmbl TUCHUIIIIMHBL

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muma 3 — [lepedeHp OIIEHOYHBIX CPEACTB MO TUCIHUILIAHE (MOTYITIO)

HanmeHoBaHME OLIEHOYHOTO CPEICTBA U TP

encrasienne ero B POC

Konrponupyemsle muianupyemsie pe3 | KoHrponmpyemsbie TeMbl 1

YJIbTaThI o6yquI/m HUCIUITIINHBI

ITpomexyrouHas at

Texymuii KOHTPOJIb
ym ™ TecTalus

OuHas ¢popma o0ydeHHs




P/l 3HaHue : 0a30BBIX AITOPU Jloknaz, coobLeHn
o >
TMUYECKUX KOHCTPYKIUH, | 1.1. OCHOBHBIE NOHATHS U | ¢ Teer
aITOPUTMHYECKHX A3BIKO | ompeseneHus HHGpOpMaTh
B W cpeX pa3paboTKu Uil | ku ITpakTrdeckas pado Teer
pelIeHus 3a1aq B 00JIacTH Ta
po(eCCHOHATIBHOM NesT JloKIa, coomenn
CIIbHOCTH, @ TAKXKE COCTAB [ | o TTporpaMMHELe cpeac | o ? Tect
a ¥ CpeACTB PCAIM3AUNH | 155 heanuzamum uH(OpMA
HH‘POPMaHHOHPEHX CHCTC | || IOHHBIX MPOLIECCOB [MpakTuyeckas pabdo Teer
M H TEXHOJIOTHI Ta
Joknan, cooO1eHn Teer
1.3. Cucremnoe niporpam | ©
MHOe obecrieueHne TpaxTieckas pabo Teer
Ta
Jloknan, cooOIeHn T
1.8. Texuuueckue cpeacT | e eer
Ba peanu3anu nHpopma
LIMOHHBIX MPOLIECCOB Ipakrnyeckas pa6o Tect
Ta
Jlokmaz, cooOIIeHH Teer
1.9. JlokanbHeie u rnoban | ©
bHbIe ce OBM Mpaxriieckas paco | .
Ta
P2 YMeHue : npuMeHsTh Ha JloKy1a, cooGIeHH
MPaKTHKE 3HAHUs B 0611aC 14T e Tecr
TH AJITOPUTMU3ALUHA U TIP - 1P mgﬂaﬂHoe fiporpa
orpaMMUpOBaHus, paboTa MMHOE obeclIeteHue [TpaxTuyeckas pabo Tect
Th C Pa3JIMYHBIMU BHJIaMHU Ta
MH(OPMAIIMH C TOMOWIBI |15 Bpenienne B mporpam JTlokuaj, coobImeH
KOMIIBIOTEPA U IPYIUX CP ? Tect
MHPOBaHHE. 3HAKOMCTBO | o
CNCTB HHPOPMAIMOHHBIX | ¢ g311Kk0M IIPOrPAMMHUPOB
M KOMMYHHKALHOHHBIX T€ | apyg Python u cpesioid pa Ipaxrueckas paGo
XHOJIOTNH 3pabotrkoii Jupyter Noteb | . Tecr
ook
1.6. OcroBHbie oHsTHs 1 | AOKIAL, COOOMIEHH Tect
XapakTepucTHKa Ucronb3 | ©
YEMOTO A3bIKa NPOrPaMM | Tnaxryyeckas pabo
upoBanus Python T2 Tecr
1.7. Peanuzarius OCHOBHBI | Toxyan, coobieHu T
X alrOPHTMOB CPEICTBAM | o ecT
u s3p1Kka Python. 3nakomc
TBO ¢ 6UOIMOTEKaMH Mall
WHHOTO 00Y4EHHMS S3BIKA IpakTuueckas pabo
nporpammuposanus Pyth | Tecr
on: Pandas, NumPy, Matp
lotlib
PI3 Hagbik : Branenus anrop 1.6. OcHOBHBIE TIOHATHUS U
WTMUYECKUMU SI3bIKaMH M | XapakTepucTuka ucnons3 | I[Ipakruueckas pabo Teer
cpenamu pa3pabOTKH Uit | yeMoro si3blka mporpamm | ta
pemeHus 3a1a4 B obsiactu | uposanust Python
npodecCHoHanbHON feaT | 1.7. Peanmusamust OCHOBHBI
€IbHOCTH X aITOPUTMOB CpeZCTBaM
u si3p1ka Python. 3Hakomc
TBO ¢ bubimmorexamu mMamr | [IpaxTugeckas pabo Tecr

HWHHOTO O0YYeHHS SI3bIKa
mporpammupoBanus Pyth
on: Pandas, NumPy, Matp
lotlib

Ta




PJl4

3HaHue : TCOPETUUYCCKUX

Joxmam, cooOmeHu

OCHOB B 00nacT uHGOPM | 1.1. OCHOBHBIE MOHATHA U | ¢ Tecr
AIMOHHBIX TEXHONOTUH U | ompeaenenus uHGpoOpMaTu
HaBBIKOB puMeHeHus OB | ku [pakTudeckas pabo Teer
M, npuHIIUIIOB pa3paboTk Ta
1 aJITOPUTMOB U HX TIPOTP
. Jloknan, cooOIeHn
aMMIEOI/I peanmu3armu, 001 1.2. TIporpaMMHbie cpec | o Tect
acTeil IPUMCHEHHS Pasii | ... peammzari nrdopMa
YHBIX THTIOB JIAHHBIX M QT | |\ opm MPOTIECCOB Ipaktrueckas paGo Tect
TOPUTMOB Ta
Joknan, cooO1eHn Teer
1.3. Cucremnoe niporpam | ©
MHOE oOecrieueHue IIpakTHyeckas pabo Teer
Ta
Jloknan, cooOIeHn Teer
1.4. Tlpuxnansoe nporpa | ©
MMHO€ oOecrieueHue IpaxTHueckas pabo Teer
Ta
Jlokmaz, cooOIIeHH T
1.8. Texuuueckue cpeact | e eer
Ba peanusanuu uapopma
LIMOHHBIX MPOLECCOB Ipakrrdeckas pabo Tecr
Ta
Jloknan, cooOmeHu Tecr
1.9. JloxaneHsre u rmoban | ©
bHble ceTH IBM I[MpaxTHyeckas pabo Tect
Ta
P15 VYMenue : paboTath ¢ pasin Jloknaz, coobIeH
WYHBIMH BUJIaMH HHHOPM 140 e Tecr
4. TIpuknagHOE MPOT
aITuH C TTIOMOIILIO0 KOMITh P 6ﬂa£l 0¢ nporpa
MMH MIeYCHH
I0TEpa U APYTruX CpeACTB 0¢ obecnedeHne HpaKTI/I‘IeCKaSI pa60 Tect
HHPOPMAIMOHHBIX HH(POK Ta
OMMYHHKAIIHOHHBIX TEXH I 5
N OKJIaJl, COOOIICH!
onoruii (MKT), ocymects | 1.6. OCHOBHbIE NIOHSTHS 1 A I Tect
e
JIATh POTPAMMHYIO peai XapaKTCpHUCTHKa UCTIOJIb3
HU3aLUI0 aJITOPUTMOB YEMOro A3blKa IporpaMmm HpaKTI/I‘IeCKaH pa6o
upoBanus Python T2 Tecr
1.7. Peanuzariysi OCHOBHBI Jloknaz, coobmeH
9
X allfOPUTMOB CPEJCTBAM | o Tecr
u s3p1ka Python. 3Hakomc
TBO ¢ OMOIMOTEKAMH Malll
WHHOTO O0YYEHHS SI3bIKa IpakTuueckas pabo T
nporpammuposanust Pyth | €CcT
on: Pandas, NumPy, Matp
lotlib
Joxman, cooOmeHu Teer
1.10. OcHoBsl 1 MeTOnBI 3 | ©
UIMTEL HHGOpMAIH IIpaktuueckas padbo Teer
Ta
P16 HasrIk : BnasieHust OCHOB Jlokna, cooBIeHH
HBIMH METOJIaMH PabOThI 14T e Tecr
4. TIpuknagHOE TIPOT
Ha KOMITBIOTEPE C UCIIOJIb P 6na11 0¢ Tiporpa
MMH MIEYEHH
30BaHHEM yHHBEPCAIIbHBI 0¢ obecrieteHme Mpaxrieckas paco | .

X OPUKIIAAHBIX IpOrpaMm

Ta




, pa3paboTKHU alrOpUTMOB
pelIeHUs TUTIOBBIX 3a/1a4,
HUCCIIEIOBAHUS UX CBOMCT

B, CAMOCTOSITETIHHOTO PeIll
€HHM 327124 C IIOMOIIIBIO K
OMITHIOTEPOB

1.7. Peanu3aiusg OCHOBHBI Jloknaz, coobIweHH
X aJIfOPUTMOB CPEACTBaM | o Tecr
u s3p1ka Python. 3Hakomc
TBO ¢ OMONMHOTEKaMHU MaIl
WHHOTO O0YYeHHS SI3bIKa IpaxTueckas pabo
nporpammupoBanust Pyth | Tecr
on: Pandas, NumPy, Matp
lotlib

Jloknan, cooOmeHn Teer
1.10. OcHoBbI ¥ MeTOIBI 3 | ©
ATl HHOPMAITH [IpaxTuyeckas pabo

a Tect

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIHIA

Ha JaHHOM OTall€ OLCHHUBACTCA II0

pe3ysbTaTtaM TEKYIIUX U IPOMEKYTOUHBIX aTTECTAIi MPH MOMOIIN KOJMYECTBCHHOHN OIICHKH,
BBIPAKEHHOU B Oaymax. MakcumanbHas cymMma OajuioB IO JucuMIUIMHE (Moaynio) paBHa 100

Oayam.
o O1eHOYHOE CPEICTBO
Bun yueOHol et
IIpaxTuuec
€bHOCTH Tect Hoxuan Hroro
KHe 321291
Jlexuun 10 10
IIpakTuueckue 3aH 60 60
STUS
IIpomexyTouHas a 20 20
TTECTaIHs
CamocTosTenpHas 10 10
pabora
Htoro 60 20 20 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUAM YYCOHOU JEATSIHHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CyMMi bano OneHka 1o npoMex
YTOYHOMU aTTecTalu XapaxkTepucTiKa KadyecTBa chOPMUPOBAHHOCTH KOMITETEHIINI
0 TUCIAILTA
HE "
CryzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMITCTEHIIH, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
o1 91 10 100 «3a4TeHOY / » YCBOMIT OCHOBHYIO JINTEPATYPY H 3HAKOM C JIOTIOJTHUTENBHON JIUTEPATypOii, peKoMe
«OTIINIHOY HJ/IOBaHHOU TIPOTPAMMOii, yMeeT CBOOOIHO BBIMOIHSATH MPAKTUYECKHE 3aJaHUsI, TPl
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALIMSIX MOBBIICHHON CIIOXKHOCTH.
CryzieHT IeMOHCTpUpPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUN: OCHO
76 110 90 «3a4TeHo» / BHBIC 3HaHUSI, yMEHUS] OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYUTEIIbHBIE OIIMOKH, HETOUYH
oT /b A0 «XOPOIIIO» OCTH, 3aTPYAHCHUSI TIPH aHATUTHYECKUX OTIEPAIUsX, IEPEHOCe 3HAHUI U yMEHHU I Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHUIUTMHAPHBIX KOMIIETCHIUI: B X0
«3a4YTCHO» / J1€ KOHTPOJIbHBIX Mepoan/me‘/'l )IOHyCKa}OTCﬂ 3HAYUTCIIbHBIC O]_UI/I6KI/I, TMPOSABJIACTCA O
oT 61 o 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIENbHBIX 3HAHUI, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMIIETCHIHUAM, CTy}leHT HUCIIBITBIBACT 3HAYUTCIbHBIC SHprJIHCHI/lﬂ Ipu ONIEPUPOBAHU
W 3HAHUSIMU U yMeHI/IﬂMI/I IpH UX IEPECHOCE HAa HOBBIC CI/ITyaL[I/II/I.
«HE 3a4TeHOY /
or 41 10 60 «HEYIOBIETBOPHTE v CTleeHTa HC C(b(lpMPIpOB%HbI JUCHUIINIMHAPHBIC KOMIICTCHI UM, IPOABIACTCA HEA0C
TaTOYHOCTh 3HAHHH, yMeHl/Il/I, HaBBIKOB.
JIBHOY»
«HE 3aUTCHO» /
JlucuuIutnHapHbIe KOMITETEHIIMH He c(OpMHUPOBaHbL. [IpOSIBISIETCs TOJHOE HIIH TPaK
ot 0 1o 40 «HEYJOBJIETBOPHUTE . M
EHO» THYECKH MTOJIHOE OTCYTCTBHE 3HAHHIA, YMEHHUH, HABBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilepeyens TeM NOKJIAA0B, COOOIIEHUIT

1. Hasnauenue unpopmanuu, 1 €e pojib B COBPEMEHHOM MHpe

2. Tlonarus nHGOPMAITMOHHBIX TEXHOJIOTHI, KOMIIBIOTEPHBIX TEXHOJIOTHI — CXOJICTBA,

OTJINYUS.

[TousTHs r06aMM3aMK U MHTETpauy B cepe MHOOPMAITHOHHBIX TEXHOJIOTHIA

[TpoGnems! Ha myTH UH(OPMATH3aLMK B COBPEMEHHOM MUPE

W3meHenus cTuiis BeieHus Ousneca ¢ BHenpenuem UT

[Tonsitue u cTpykrypa uHbopmamnronHoro mnporecca (UIT)

[TousiTue nnpopmaoHHOTO Oapbepa, BUABI, IPUMEPHI.

Cocrapmstomue ((pa3bl) HHGOPMALIMOHHOIO MPOLIECCca U UX ATallbl, IPUMEPHI

Texuuueckue cpeacrsa peanmsanuu UIT (o dazam: nepenaya, xpanenue, o0padoTka)

0. Obmras cxema nepeaayn HHGOPMAIHH, KOIUPOBAHHE-ICKOJUPOBAHNE

11. UadopmarimoHHbIe KaHAIIBI, KX MTPOMYCKHAs CIIOCOOHOCTh

12. ba3bl JaHHBIX U XPAHWINIIA JAHHBIX — CXOJICTBA U PA3ITUIHSL.

13. [lonstue CYB/, Ha3HaueHue, npuMepbl

14. SA3pixk HTML - onpenenenue, Ha3Hau€HNE

15. Konuenmus pacnpenenennoit UC "Bcemupnas nayruna'

16. MadopmannoHHbIi OM3HEC M UCTOPHS €T0 PA3BUTHUS

17. DneKkTpoHHBIE AEHBIH, IUIATEKHBIE CHCTEMBI

18. MHTepHeT-pekiamMa — onpeaeeHne, Ha3HauYeHNe, IPUMEPHI

19. DnexTpoHHas 1OKyMeHTauus (KHUTM) — Ha3HaYeHUeE, CO3aHue, pojjaxa

20. OLAP-texnomoruu u TexHojoruu Data Mining

21. Cucrembl, OCHOBaHHbIE Ha 3HAHUSIX, SKCIIEPTHBIE CUCTEMBI

22. lndopManmoHHbIH pecypc Kak HHPOPMALMOHHBIA TOBAp

23. OcHOBHBIE YepThl UH(POPMAIIMOHHOTO OOIIECTBA («+» U «-»)

24. ndopmaruzanus mpearnpusiTus

25. Ilonarue nH(OPMAIIMOHHOTO MPOCTPAHCTBA (CPE/Ibl) MPEAIPUITUS

26. IlonaTue xavecTBa MporpaMMHOTO HHTEp(delica, HHAEKC KayecTBa.

27. Ilonarus nHGOpPMaIMOHHON 6€30MaCHOCTH, 3aIIUThHI HHPOPMALIUU U 3aLUILIEHHON
CHCTEMBI.

28. Bupycsl u MeTo]1bl 60pb0ObI ¢ HUIMU. AHTUBUPYCHBIE IPOIPAMMBI U MTAKETHI.

29. lonsaTue cucrempl HHPOPMAITMOHHON 0E€30MTaCHOCTH, €€ IENIN COCTAaB.

HBOoo~NoO Ok W

Kpamxue memoouueckue yxazanus

Jloknan mpencTaBisieT coOoi MmyOiaMyHOE cOOOIeHHe, Mpearoararllee pa3BepHyToe
U3JI0KEHNE Ha ONpe/IeTeHHYI0 TeMy. JIoKiam - 9TO BHJ CaMOCTOSITEIbHON pabOThI, KOTOPBINA
CHocoOCTBYeT (OPMUPOBAHUIO Y CTYACHTOB HAaBBIKOB HUCCIIEOBATENLCKOIM paboThl, paciupseT
MI03HABATEBHBIE HHTEPECHI, TPHYYaET KPUTHICCKU MBICIIUTH.

[TonroToBka JoKJIa/1a IPEANONaraeT Cleayone TaIbl:

1. Omnpenenenue mnenu npokiaana (MHGOpMUpOBATH, OOBICHUTH, OOCYAUTH YTO-TO
(mpobiiemy, perieHue, CUTyaIuo 1 T.11.).

2. [Moxbop asst mokiIama HeOOXOJMMOTO MaTepraa U3 JINTEPaTyPHBIX UCTOYHUKOB.

3. CocraBieHue miiaHa JIOKJIaaa, pacupeeseHne coOOpaHHOro MaTepralia B He00X0 MOt
JIOTHYECKOW TIOCIIEIOBATEITHHOCTH.

4. Komno3uimonHoe opopMiIeHre T0KIaa B BU/IE SJIEKTPOHHON MPE3eHTAIUH.

[TocTpoenne noxinaga BKIFOYAET TPH YaCTH: BCTYIJICHHE, OCHOBHYIO YacCTh U 3aKJIIOUCHHE.

Berymenne copepxuT: GpOpMyIUpOBKY TEMBI J0KJIaJa; aKTyaJbHOCTh TEMBI; aHAJIH3
JUTEPaTypPHBIX UICTOYHUKOB (PEKOMEH IyeTCs UCII0JIb30BaTh JaHHbIE 3a OocHeAHNE 3-5 J1eT).



OcCHOBHasl 4aCTb COCTOUT U3 HECKOJBKUX Pa3/€OB, NOCTENIEHHO PACKPBIBAIOIIUX TEMY.
Ecin HeoOxomumo, a1 OOOCHOBaHMSI TEMbl HCHOJIb3YeTCSl CChUIKA HA MCTOYHHKH C
JI0Ka3aTeIbCTBAMU, B3STHIMH U3 JUTEPATyphl (IIUTUPOBAHUE aBTOPOB, yKazaHHe LUQp, HaKToB,
omnpeneneHuii). M3noxenue Martepuana JODKHO OBITh  CBA3HBIM, IIOCJIEJOBATEIIBbHBIM,
nokazarenbHbIM.  Croco0 M3JI0KEHUS Marepuaia JUlsl  BBICTYIUIGHUS JOJDKEH HOCHUTH
KOHCIIEKTUBHBIN UM TE3UCHBIN XapaKTep.

B 3axiroueHn# NOABOASTCS UTOTH, (OPMYITUPYIOTCS TIaBHBIE BBIBOABI, TIOJYEPKUBACTCS
3HAYEHUE PACCMOTPEHHOW MpoOJeMbl, MpeaIararoTcsi caMble Ba)XKHbIE IMPAKTHYECKUE

PEKOMEHJALIUH.
O0BeM TeKkcTa JoKIaIa JOJDKEH ObITh pacCYMTaH Ha MPOU3HECCHHE TOKIIaaa B TCUCHHE /-
10 MunyT.
LIxana oyenku
OrneHka Bamnel Onucanue
CTyI[CHT TIOJTHO PACKPBIBAECT TEMY JOKIaAa, BIaACCT TCPMHUHOJIOTHMICCKUM aIlliapaToM, JIOTUIH
5 16-20 0 1 MOCJIEAOBATEIIBHO U3JIarac€T MaTepuail, MOXKET 000CHOBATh CBOH CY>XJACHUS, IPUMEHUTH 3Ha
HHU Ha IIPAKTUKE, NIPUBECTU HeO6XO,Z[I/IMI)Ie MNPUMEPHI HE TOJIBKO U3 y‘{e6HI/IKa, HO U CaMOCTOATC
JIBHO chopMyIHpOBaHHEIE
CTyZ[eHT TIOJIHO paCKphIBACT TEMY JOKJIaaa, 'PaMOTHO UCIIOJIb3YET TepMI/IHOHOFI/I‘IeCKI/Iﬁ amnmnap
4 11-15 aT, JJOTUYHO U IOCJICA0BATCIBHO U3JIaracT MaTe€pual, MOXKET 000CHOBATH CBOM CY>XICHUA, IIPUB

€CTH HEOOXOJMUMbIE IPUMEPBI HE TOJIBKO U3 YIeOHHKA, HO U CAMOCTOSTENHHO C(HOPMYIHPOBAHH
bI€, HO IOMYCKAET OJIHY-ABE HETOYHOCTH B OTBETE

CTyzeHT pacKpbIBaeT TeMy JI0KJIaza, oOHapy>KHBaeT 3HAHHE M TIOHUMaHHE OCHOBHBIX ITOJIOXKEH
Wil JTaHHOU TEMBI, HO M3JIaraeT MaTepuall HeTlOJIHO U JOIyCKaeT HETOYHOCTH B OIPE/ICIICHNH 110
3 6-10 HATHU WK HOPMYIMPOBKE BBHIBOJOB; HE YMEET TOCTATOYHO TIIyOOKO U TOKa3aTeIbHO 000CHOBA
Th CBOU CYX/ICHUSI U IPUBECTH CBOM IIPHMEPHI, U3JIaraeT MaTeprai HeloClIeI0BaTeIbHO, HEI0C
TaTOYHO CBOOOHO BJIaJ€eT MOHOJIOTUIECKOH PEUbio

CTyneHT HerimyOOKO pacKphIBacT TeMy, OOHApYKUBAET He3HAHHUE OOJIBIICH YaCTH COOTBETCTBY

FOIIIET0 BOMPOCA, IOMYyCKaeT omnOKy B (POPMYIUPOBKE OIPEeTICHHII 1 BHIBOIOB, HCKAKAOIINE
UX CMBICII, OECIIOPSIIOYHO M HEYBEPEHHO M3JIaraeT MaTepyal, He YMeeT JaBaTh apryMEHTHPOBa
HHBIE OTBETBHI, IOITyCKAaeT CephEe3HbIC OMMOKH B COJICP)KAHNH OTBETA.

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS NPAKTHYECKHX PadoT

5.2.1 3apaua 1. Peanu3anus JIMHeHHBIX KOHCTPYKUMI cpeacTBamu s3bika Python

Hanummwure nporpammy, KoTopasi IPHUBETCTBYET MoJb30BaTensi, BbIBOAs ciioBo Hello,
BBEJICHHOE MMl ¥ 3HAKH MPENUHAHUS M0 00pa3Ily (CM. MpUMep BXOJHBIX U BBIXOJHBIX JAHHBIX).
IIporpamma J0JKHA CUMTBIBATH B CTPOKOBYK) IIEPEMEHHYK) 3HA4YE€HHWE W IIMCaTh
COOTBETCTBYOIIIEe TpuBeTcTBHE. OOpaTUTE BHUMAHKE, YTO MOCTE 3aMsATON JOKEH 00513aTENbHO
CTOSITH TIPO0E, a Mepe] BOCKIUIATEIFHBIM 3HAKOM Tpo0esia HeT.

Bxonnble manHbIe

Harry

BBoaurcs crpoka, JimHa kotopoii He npeBbimaet 100 cuMBOJIOB.

Brixonable JaHHBIE

Hello, Harry!

BriBenute oTBET Ha 3ama4y.

5.2.2 3apaua 2. Pabora c co3nannem mad10Ha

Ilepen Bamu 1m1abJIOH peLienTa TecTa:

Penent

HazBaHue uHrpeauenta: 200 r

Ha3BaHue unrpeauenta: 300 r

Ha3zBaHue uHrpeauenta: 100 r

Hanummre xon, KOTOpBIN JlenaeT cieayroulee: 3alpaliiBaeT y MoJb30BaTelsl Ha3BaHU
UHTpeIMeHTa (TP OTENbHBIX BOIIPOCA), a TOTOM IOICTaBIAET UX B UMEIOLIHICS 11a0JIOH.

Ilpumep:

BBenuTe Ha3BaHME NEPBOIO MHIPEAUEHTA: MyKa

BBenuTe Ha3BaHuEe BTOPOro UHIPEIUEHTA: BOJA



BBenure Ha3BaHUE TPETHErO UHTPEANCHTA: MACIIO
Pentent

myka: 200 r

Bona: 300 r

macio: 100 r

5.2.3 3agaua 3. Peanu3auus pa3BeTBJISIIOIIUXCH AJITOPUTMOB CPeACTBAMM SI3bIKA
Python.

HMmeercs N KT METaJNIMYSCKOro CijiaBa. M3 Hero u3roraBianMBaroT 3aroTOBKH Maccoi K kr
kaxnas. [lociae 3Toro M3 KakJIol 3aroTOBKHM BBITAUMBAIOTCA JETAM Maccod M Kkr kaxmas (U3
Ka)XJ0M 3aroTOBKM BBITAYMBAIOT MaKCHMMaJbHO BO3MOXKHOE KoJiMuecTBO petaiei). Ecmu ot
3arOTOBOK TMOCJIE€ ATOTO YTO-TO OCTAaeTCs, TO ATOT MaTepuajd BO3BpAIAIOT K Hayaly
MIPOU3BOACTBEHHOI'0 UKJIA U CIUIABJISIOT C TEM, YTO OCTAJIOCH IPU U3TOTOBIIEHUU 3arOTOBOK.

Ecam Toro crutaBa, KOTOPBIN MOMYYHIICS, JOCTATOYHO JJISI U3TOTOBJICHHS XOTS OBbI OJTHOM
3aroTOBKH, TO M3 HETO CHOBAa M3rOTAaBIIMBAIOT 3arOTOBKHU, M3 HUX — JeTand W T.1. Hamwmimre
porpamMmy, KOTopasi BBIYHUCIUT, KaKO€ KOJUYECTBO JIETAJCH MOXKET OBITh IMOJYYCHO IO 3TOU
TEXHOJIOTHH U3 UMEIOMMXCS ucXxoaHo N KT CIIIaBa.

BxonHble manHbIE

[Iporpamma nosy4aeT Ha BXOJ TpH HaTypaiabHbIX uyncia N, K, M.

BrIxonHbIC TaHHBIE

BriBenuTe 0AHO 4YMCIIO — KOJIMYECTBO JIETANICH, KOTOPOE MOKET MOJYYUTHCS MO TaKOU
TEXHOJIOTHH.

5.2.4 3anauya 4. Pa6oTa ¢ MHOTOKPAaTHBIM 3aIlyCKOM fiYeeK ¢ KOJOM

C HpI/IXOIIOM BCCHBI ITUTOH peIHI/IJI K&)KZII:Iﬁ JCHBb BBIIIOJI3ATh HOI‘peTBCﬂ Ha COJIHBIIIKO.
OpnHako OH 3HaN, YTO COJHIIE BECHOU JOBOJIHHO AaKTUBHOE, U MO3TOMY pa3paboTall TaKylo CXeMY:
B IIEPBBIN JIEHb OH I'PEETCS OJTHY MUHYTY, a B KaXKJbI NIOCIECAYIOLIUN JE€Hb YBEINYUBACT BPEMS
npeObIBaHMs Ha COJHIE HA 3 MUHYThI. Hamuimmre Ko/, KOTOPBI MO3BOJIUT BBIYUCIATH, CKOJIBKO
MUHYT ITUTOH OY/IET TPATUTh HAa COJIHEYHBIC BAHHBI B HEKOTOPHIN BHIOPAHHBIH JICHb.

Buaumanue: Bam Ko/ 10KEH BBIBOJUTH HOMEP JIHA U UUCIIO MUHYT. MCII0nb30BaTh IUKIIBI
HCJIb34, B 3a1aHUHU npez[nonaraeTcs[ MHOFOKpaTHblf/'I SaHyCK AYECCK C KOAOM.

5.2.5 3agaua 5. Opranu3zanusi HUKJIOB cpeacTBaMu sisbika Python

Jlanel n1Ba 4yeThIpéx3HauHbBIX uyuciaa A u B. BeiBenuTe B mopsiike BO3pacTaHuUsi BCe
YeThIPEX3HAUHBIE YHCIIAa B MHTEpBalie OT A 10 B, 3amuch KOTOPBIX COJEPKUT POBHO TpHU
OJIMHAKOBBIE IU(DPHI.

Bxonnble na"nHnie

BBonstcsa gsa neabsx yucia A u B.

BreixoaHable 1aHHBIE

BriBenute oTBET Ha 3amauy.

5.2.6 3anaya 6. Padora ¢ npoBepKoii ycJ0BUMH

Hamnumure nporpamMmmy, KoTopasi MpOCUT TIOJIb30BATEINSI BBECTU MOJOKUTEIBLHOE YHCIIO, 1
€CJIM TIOJIb30BaTe b BBOJIUT MOJOKUTEIBHOE YMCIIO, BBIBOAUT HA dKpaH coodiieHre "Bol BBemn
MOJIOKUTENBHOE uncio!", ecian HeT — "ITO HE MOJT0KHUTEIHFHOE YMCIO.".

CuwuTaiite, 4TO MOIB30BATEIND B JTIOOOM CIIy4ae BBOJUT YMCIIA, @ HE KAKOW-TO TEKCT.

5.2.7 3apauya 7. O6padoTka maccuBoB B s3bike Python

JlaHo 4mciio n m MaccuB pasMepoM n X n. Jlnsg mosydeHus MacchBa HMCIOJIb3YWTE
reHepatop. Crenaiite 1Ba BapuaHTa MacCMBa: CHMMETPUUYHBIM 1 HECUMMeETpU4HbIi. [TpoBepsTe,
ABJIACTCA JIM OTOT MaCCUB CUMMETPHUYIHBIM OTHOCHUTCIBHO TIIaBHOM AuaroHaliu. BI)IBGHHTG CJIOBO



“YES”, eciu MacCUB CUMMETPUYHBIN, U cI0BO “NO” B IpoTUBHOM ciiydae. Penenue opopmute
B Buzie pynkiuu [sSymmetric(p), rae p — maccus.

5.2.8 3apauya 8. PaGora ¢ 31eKTPOHHBIMH TA0JIMIIAMH.

Hcnonb3oBanue B (popMyinax OTHOCHUTEIBHBIX, a0OCOTIOTHBIX M CMEIIAaHHBIX CCHUIOK Ha
aapeca siueek. KomwmpoBanue (opmys. CBs3plBaHHE JUCTOB pabO4YMX KHUT MEXIy COOOM.
Briaenenue TONbKO OAHOU SYEWKU BHYTPH CIIMCKA JUIS IPABWJIBHOIO BBINIOJHEHUs Ollepalui co
CIMCKOM. BBINOJIHEHNE CO CIIUCKOM Olepanuii COPTUPOBKH, (PUIBTPALIUH, TOJABEIEHUS UTOTOB.
Co3nanue CBOJHON M KOHCOIMIUPOBAHHOMN TaOIHUIIBI.

5.2.9 3apauya 9. Pabora Oudamorexoii Pandas

PabGorate ¢ wu3BecTHOW O0a30i MaHHBIX MO maccakupaMm '"Turanwka" (OHa dYacTo
UCTIOJIB3YETCS B Kypcax MO SKOHOMETPUKE U MAIIMHHOMY O0YYEHUIO0, HO TIPEACTABISIET HE TOJIBKO
CTaTUCTHYECKOW, HO M COJIEPIKATEIHHBIN HHTEPEC).

[Tepemennsbie (cToNOIBI) B 6a3e qaHHBIX « TUTaHUKAY:

Passengerld - id maccaxwupa

Survived - GuHapHBIIi TOKa3aTeb, BBDKII Maccaxup win HeT (1 - Beokui, 0 - HE BBDKHII)

Pclass - knacc maccaxupa

Name - ums naccaxupa

Sex - moxa maccaxxupa

Age - Bo3pacT maccaxxupa

SibSp - gmcno poaHbIx OpaTheB/cecTep maccaxupa Ha 60pTy Kopabiis (MM CyIpyroB)

Parch - uucio poauTeneii naccaxxupa Ha 00pTy KopadIis

Ticket - Homep Ouiera

Fare - croumocTs Omiera

Cabin - karora

Embarked - mopTt, B KOTOpOM maccakup B30IIeI Ha nany0y Kopalist

1)  3Barpysure 6a3y nanHbix u3 ¢aiiaa Titanic.csv.

2)  3arpysuTte 0a3y JaHHBIX Tak U3 (aiilia eme pa3, Ho TaK, 4To0bI cTonben Passengerld
ObUT UACHTU(PHUKATOPOM, TO €CTh HOMEPOM CTPOKH (index).

3)  VYnaanurte u3 0a3bl CTPOKH C MPOMYIIECHHBIMU 3HAYCHUSIMH M COXPAHUTE H3MECHEHHUS B
camoii Oaze.

5.2.10 3agaua 10. Padora ¢ 0nd1uorexoit NumPy

Co3nathk MaccHB-numMpy ¢ MOCJIeI0BATEIFHBIMH 3HAYEHUSIMU B Tuara3one ot 1 1o 30

[Ipumeuanue: Jlns pemieHuss 3TOM 3a4aud  MCHOJIB3YETCS BCTPOEHHBIM  METOH
numpy.arange

5.2.11 3apaua 11. Padora c 6ubauorexoii Matplotlib

Hcnonb3ys 6a3y naHHbIX «Tutanuka» u3 3agaun Ne9 mocTpoifte rucrorpamMmy Juist
nepemeHHo# Bo3pact (Age), caenaiiTe ee KpacHOIO 1IBETA, MOANUIINTE OCH U T0OABbTE 3ar0JI0BOK
rpaduka.

Kpamxue memoouueckue yxazanus

Ha BeinmoniHeHue ogHOM NpakTH4ecKoil paboThl OTBOJUTCA HE 00JIee OHOTO ABYXYaCOBOTO
3aHATHS (BKJIIOYAs 3aTpaThl BpEMEHH Ha MPOBEICHUE MPOMEKYTOYHOTO TeCTa Ha IMOCIETHEM B
y4eOHOM neproe J1a0opaTopHOM 3aHATHN). [Tociie BHIMOTHEHUS KaX /10 MPaKTUYECKONH paboThI
CTYACHT JOJDKEH MPEJICTABUTH OTUET O €€ BBITIOJHEHUH, a TAaKXKe, 10 YKa3aHWUSIM IPEToaaBaTes,
BBITIOJIHUTH JIOTIOJIHUTEIbHBIE IPAKTHUECKUE 3a/JaHMs 110 TeMe padoThI.

LIxana oyenku

Ne Bbaynst Onwucanne
CTy}leHT JACMOHCTPUPYET YMEHUA HA UTOT'OBOM ypOBHe: yMeeT CBO60}1HO BBITNIOJIHATH NPAKTHYC
5 49-60 CKHeE 3aJJaHusl, IPEIYCMOTPEHHBIE IPOrpaMMOii, CBOOOIHO ONEepUPYyeT MPUOOPETEHHBIMU YMEH
WSAMU, IPUMCHACT UX B chyaum{x HOB])ILUGHHOP’I CJIOKHOCTH.




CTyJeHT IeMOHCTPUPYET YMEHHUS Ha CPEAHEM yPOBHE: OCBOMJI OCHOBHBIC YMEHHMS, HO JIOIyCKa
4 37-48 IOTCSI HE3HAYUTENIbHBIC OIINOKH, HETOYHOCTH, 3aTPYIHEHUS NIPH AaHATUTHYECKUX ONepaLusx, I
epeHOCe YMCHHUH Ha HOBbIE, HECTaHAAPTHBIC CUTYAIIUH.

CTyzeHT IeMOHCTPHUPYET YMEHHMS M HaBBIKM Ha 6a30BOM ypOBHE: B X0JIe KOHTPOJIBHEIX MEPOIIP
USTHH TOITyCKArOTCS 3HAYUTENBHBIE OIIHOKHY, MPOSBISIETCS OTCYTCTBHE OTACNBHBIX YMEHHUI, Ha

3 24-36 BBIKOB TI0 JUCIMIUIMHAPHOI KOMIIETCHIUH, UCITBITHIBAIOTCS 3HAYUTEIbHBIE 3aTPYAHEHUS TIPH O
NEpUPOBAHUY YMEHHUSIMU U IIPU UX IEPEHOCE HA HOBBIE CUTYalLlUH.

2 11-23 CryneHt ZIEMOHCTPHPYET yMEHHS M HABBIKH Ha YPOBHE HIDKE 6a30BOT0: MPOSIBIISIETCS HEAOCTAT
OYHOCTh YMEHHUH U HABBIKOB.

1 0-10 CTyJeHTOM NPOSBISIETCs IOJHOE WIN NPAKTUYECKU ITOJIHOE OTCYTCTBUE YMEHHUH U HABBIKOB.

5.3 Ilpumepnbl TECTOBBIX 3aJaHU I

1. Wudopmanus, npencraBieHHass B KOHKPETHBIX (hakTaxX, KOTOpbIE aJeKBAaTHbI
BO3MOXHBIM IIporieccaM e€ 00paboTKu, Ha3bIBACTCS:

A. 3nanusamu; B. Jlanaeivu; C. MHGOpMAaIIMOHHON CUCTEMOIA.

2. Kakoe u3 CBOHCTB HMH(pOpMAIMK OIpPEIENeT CTENEeHb COOTBETCTBHS WH(pOpMALUU
TEKyIIEMY MOMEHTY BPEMEHHU:

A. JlocroBepHocTh; B. AkryanbHocts; C. JloctynHocTth; D. IlonHoTa.

3. Ilporpammsl, aBTOMaTH3UpYylOIIKHE pabOTy IO HpPOBEpKE, HANaJKe U HACTPOIKe
KOMIIBIOTEPHON CUCTEMBI, HA3bIBAOTCSI:

A. bazoBeimu; B. Cucremubsivu; C. Cnyxebnubivu; D. [Ipuknaansiviu.

4. Ilporpammsbl, IpeiHa3HAYEHHBIE JUIsl aHAJIM3A IaHHBIX, COJIepXKalUXcs B Oa3e 3HAHUH,
Y BbIJIa4M PEKOMEHIALUN 10 3aIpOCy IO0JIb30BATENs], Ha3bIBAIOTCA:

A. Cucremamu yripaBiieHUs 0a3aMu JIaHHBIX;

B. Cucremamu aBTOMaTU3UpOBaHHOIO IIPOEKTUPOBAHNS;

C. I'eorpadmuecknmu HHGOPMAITMOHHBIMU CHCTEMAMU;

D. DkcniepTHBIMU CHCTEMaMU.

5. B OC Windows cymMapHas AJMHa IyTH ¥ UIMEHU (aiijia He MOXKET IPEBhIIIaTh

A. 256 cumBoioB; B. 260 cumBosioB; C. 512 cuMBOIIOB.

6. MuHuMalbHON eMHULEN aJipecalluy K JaHHBIM SIBJISIETCSI:

A. Cexrop; B. Knactep; C. Lununap.

7. Pazeutue BM mnpoucxoauio:

A. Ilokonenusamu; B. beccucremnuo; C. I'pynnamu; D. Cepusmu.

8. OyHKUMOHAIbHBIE YCTPOICTBAa, pACHOJOKEHHbIE Ha JOYEpHUX IUIaTaxX, U
npeHa3HauYeHHbIE JUI CBA3U C MepU(pEepUiHBIMU yCTPOHCTBAMHU, Ha3bIBAIOTCS:

A. ITopramu; B. Kontponnepamu; C. Comnpoiieccopamu.

9. YcTpolcTBO WJIM KOMIIBIOTED, NMPEAOCTABIISIIONIEE IOJb30BATENSIM JIOKAJIBHOM CETH
MPO3pavyHbIN JOCTYI K CBOMM I0CJIEI0BaTEbHBIM IOPTaM BBOJIa/BbIBO/IA, Ha3bIBAETCH:

A. Kommynukannonssiit cepsep; B. Cepsep noctyna; C. daiinosslii cepsep; D. PaGouas
CTaHIIMSL.

10. [Ins cBsa3u Mexy coOoil JOKaIbHBIX CceTel, padoTalOMIKX MO Pa3HbIM MPOTOKOJIAM,
CIIy’KaT:

A. Moctsr; B. Mapumpyruzarop; C. [losroputens; D. [1Inro3s1.

11. Cxema coenvHEHUs y3JI0B CETH Ha3bIBAETCH:

A. Tononorueii cetu; B. Jomenom cetu; C. IIpoTokonaom cetu.

12. Beigenennas KypcHBOM 4acThb anpeca http://www.osp.ru/archlit/77.htm siBnsercs:

A. Ilpotokosiom cetu; B. Anpecom host-kommnbrorepa; C. Mmenem daiina D. /lomeHoM
CeTH

13. JIns omHoMepHOro MaccuBa X JJIMHOW N HPUBEICHHBIM (parMEeHT MpOrpamMmbl
OTpezieNiieT CyMMY €ro 3JIEMEHTOB
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A. Bceex; B. Heotpunatensubix; C. [Tonoxurenbusix; D. OTpuniaTeabHbIX.
14. Yro BeIBeaeT ko Ha Python?

def F(n):

ifn==1:

return O

elifn==2:

return lelse:

return F(n-1) + F(n - 2)

print(F(9))

OrtBer:

15. YUro BeIBeneT cienyromuii kog Ha Python?
d=lambdap:p*?2

t=lambdap:p*3

X=2

X =d(x)
X = 1(X)
X =d(x)
print(x)
OtBer:

Kpamkue memoouueckue ykasanus

[TpoMexyTOUHBII TeCT MPOBOJUTCS B AIIEKTPOHHON ¢GopMe BO BpeMs IOCIEIHEro B
yaeOHOM mepuojie JlaboparopHoro 3aHsaTus. Tect coctouT u3 15-20 TectoBbix 3amanuii. Ha
BBINIOJIHEHHE TecTta oTBoAuTcs 20 MuHYT. Bo Bpemsi mpoBeaeHUs TecTa HCIOJIb30BaHUE
JTUTEPATYPHI U IPYTUX UHHOPMAITMOHHBIX PECYPCOB JIOMYCKAETCSA TOIBKO MO MPEIBAPUTEITLHOMY
COTJIACOBAHUIO C MPENOAaBaTEIEeM.

Ilxana oyenku

Ne Bamsr Omnncanne

5 19-20 [TponeHT npaBMIBHBIX 0TBETOB OT 95% mo 100%
4 16-18 IIponeHT npaBuibHbIX 0TBETOB OT 80 10 94%

3 13-15 IIponeHT npaBUIbHBIX OTBETOB OT 65 10 79%

2 9-12 [TponeHT npaBHIBHBIX OTBETOB OT 45 10 64%

1 0-8 ITponeHT MpaBMIBHBIX OTBETOB MeHee 45%
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